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Abstract 
Computer-Assisted Language Learning (CALL) as an example of artefact mediation has proved conducive to learners' cognitive 
development (Chapelle, 2001; Warschauer & Healey, 1998). In second and foreign language teaching and learning, however, 
little attempt has been made to uncover the effect of vocabulary instruction through hypertexts and glosses on the learners' 
growing knowledge from Vygotskian perspective. To this end, a total of 60 intermediate learners of English were asked to take a 
reading task and then answer a set of vocabulary questions both in the posttest and transcendence (TR) tasks. They were 
randomly assigned to the control, experimental (implicit) and experimental (explicit) conditions, and received different 
instructions. The results indicated that while both of the experimental groups benefited from the electronic mediation, the explicit 
group outperformed the implicit group. Moreover, the observation of enhanced and mediation-reduced performances in the TR 
tasks attested to the learners' growing agency and independent functioning in innovative contexts (Lantolf, 2004; Poehner, 
2008b). Hence, it was concluded that explicit instruction through hypertexts and glosses could significantly affect the learners' 
vocabulary knowledge. On implication side, the computerized instruction of vocabulary through electronic scaffolding is 
suggested as a valid procedure to mediate L2 learners' vocabulary growth.   
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1. Introduction 
Computer Assisted Language Learning (CALL) is the use of computers and other technological tools in 
smoothing the successful teaching and learning of languages. In its applications, the computer is a tool for 
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instruction and production that helps in teaching and learning, providing a better combination of input and 
instruction and ways to manage the interaction that makes the learner independent from supervision, and provides as 
much information as possible through hyperconnection. According to Lewis’s (1997) theory, the use of a computer 
is not in itself the objective of instruction but primarily as a tool for facilitating learning. CALL is a new realm of 
research which has proved effective and prolific in the teaching of the four language skills.  
This study gives the report of an experiment which tests the effects of electronic mediation (explicit and implicit) 
on the learners’ vocabulary knowledge. The present research is inspired by a Vygotskian approach to learning which 
investigates students’ performance from a socio-cultural perspective.    
2. Computer-assisted language learning (CALL) 
According to the cognitive theories, students acquire language better when they have the choice of visual versus 
verbal annotations rather than visual or verbal annotations alone. Since the most important modalities are the visual 
and the verbal, it is suggested to have both presented together. These combined modalities allow learners to choose 
those modes that correspond with their learning styles. Hypertext plays a crucial role in learners’ understanding. 
They act like the footnotes, parentheses, cross-references and references in a traditional printed text. It allows the 
user to have several lines of inquiry open at a particular point within a document, and especially with a possibility of 
back-tracking the reference. The hyperlinked information can be accessed with high speed, and this process obviates 
the need to looking for all that information from other documents including text, graphics, and sounds before 
coming back to the reading material as is done with paper texts.  
Researchers have empirically confirmed the critical role of meaningful reading in the incidental  acquisition of 
vocabulary (Dupuy & Krashen, 1993) and most people boost their knowledge of vocabularies through reading by 
focusing on the meaning of words and texts, instead of the conscious, intentional memorization of lists of word 
forms and their meanings. Other researchers such as Schmitt and Schmitt (1995) and Hunt and Beglar (2005) insist 
that an explicit instruction is more effective and beneficial than implicit learning. Reading is strongly related to 
vocabulary knowledge (Laufer, 1997) as well as to principles of Schema Theory which emphasizes the role of top-
down knowledge in text understanding and assumes that pre-existing mental representations of ideas by readers act 
as advance organizers during comprehension and help the reader recognize, organize and interpret the ideas 
available in the reading text accordingly.  
A crucial concept in L2 testing from Vygotskian perspective is the issue of transcendence, a concept which rests 
on the assumption that contexts are highly variable. According to Poehner, (2007, p.334), "transcendence is 
fundamental to tracking development because it involves going beyond the test as learners endeavor to 
recontextualize their abilities while engaging in new tasks" because the difference between learners become 
manifest as they ask for different kinds of support during transcendence tasks that become increasingly difficult.  
Hence, the main questions to be explored in the present study are as follows:  
RQ1: What are the effects of computerized instruction of vocabulary through Hypertexts on L2 Learners' 
performance? 
RQ2: What is the effect of implicit and explicit teaching of vocabulary on comprehension? 
3. Methodology  
3.1. Participants 
The subjects were 60 male and female intermediate level students of English as a foreign language from Allameh 
Mohaddes Nouri University. They were recruited from the fourth-semester students. The subjects were randomly 
assigned to two treatment groups: an implicit group (N=20), and an explicit group (N=20) and a control group 
(N=20). The implicit group received the implicit treatment and the explicit group received the explicit treatment.  
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3.2. Research Design 
The study had two experimental groups and one control group. It had a pretest-posttest-TR (transcendence) 
design (Poehner, 2008b). The study explored and described the students’ performance in vocabulary learning and 
text comprehension of intermediate learners of English in a Computer-Assisted Language Learning environment at 
the university level. This design was appropriate to compare two slightly different modes of instruction using the 
same content and measuring the outcome with the same tools. The main ambition to include the TR tasks was to test 
the students’ ability to tackle over new vocabulary items in innovative texts and tasks. The schematic representation 
if the design is as follows: 
                                                 Table 1 Design of the Study 
Tests  No of 
Sessions 
Mode of Administration 
Pretest 1 No mediation  
Treatment  15 Mediations offered in the form of 
hyperlinked glosses 
Posttest 1  
Two modes 
No  mediation 
With  
mediations  
Transcendence 1 Reduced Mediations  
3.3. Materials 
A reading text was selected to be used as the pretest and posttest and a number of electronically enhanced reading 
texts with hyperlinked glosses were used for instruction during the course of the study. The TR text had almost the 
same but considerably fewer number of hyperlinked vocabulary items than the dynamic version of the posttest. It 
contained 30 new vocabulary items, and was followed by an immediate multiple-choice vocabulary posttest. The 
multiple-choice question tests had 40 items with four options each. The non-dynamic/mediation-free pretest and 
posttest versions were designed to assess the students’ understanding as a result of reading the text and the 
electronically enhanced version of the text used as the posttest and TR tasks were used to uncover the students’ 
ability to understand the new vocabularies and text with the help of additional mediation offered through hypertext. 
The Reading Toolbox software was adopted to meet the purpose of this study. The reason for selecting this software 
was that it allowed hypertext reading with a number of applications. It was suitable for learning vocabulary from 
enhanced text. The reading text and enhancements that were in Microsoft word format were imported into Director 
for the design of the Implicit and Explicit versions of the program.  
3.4. Procedure 
The control group (N= 20) in this study received no electronically enhanced mediations in the form of 
hyperlinked glosses and underwent the same traditional teaching and testing procedures. The implicit experimental 
group (N= 20) received slightly different treatments on the computer and read the text containing the target words 
highlighted and hyperlinked to supplementary information in two forms: textual and graphic. They were asked to 
read the text and then answer a set of questions which followed. The texts included highlighted words which were 
hyperlinked to additional information. If the word was difficult, they could click on it to obtain help in 
understanding it. The explicit experimental group (N= 20) was asked to read the text and learn the highlighted 
vocabulary items. They were also instructed that there were going to answer a set of vocabulary questions based on 
the text and that the highlighted vocabularies would help them answer the questions correctly. It was also clarified 
that they needed to click at least once on each of the highlighted words before they could proceed to the next page. 
After the reading, the subjects in both groups took a 40 item multiple-choice vocabulary test. The main difference 
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between the two conditions was that the explicit group received a focused instruction and was asked to read the 
highlighted vocabularies before going to the next section and answer the questions. In fact, the software was 
programmed in a way that the subjects in the explicit group could not go over to the next section before reading the 
highlighted vocabularies.   
4. Results and discussion 
This section presents and compares the test scores obtained by the subjects in the control, implicit and explicit 
groups. The first point to clarify was whether there was a significant difference among control group students’ pre 
and post test comprehension scores: 
 
              Table 2 Results of the Paired t-test for the Control group (Two-tailed) 
 
Control group mean of the 
pretest 
mean of the 
posttest 
p value 
summary 
df t p value 
Comprehension test 
scores 
11.10 11.70 ns 19 1.878 .0759 
             p < .05 
Table 2 above shows that there is no significant difference between the pre test and post-test scores of students’ 
comprehension test in the control group (t=1.878; p < 0.05). The mean score of students’ pre-test in the 
comprehension test is x̄= 11.10, and the post-test score is x̄= 11.70. This result reveals that traditional teaching of 
vocabulary used on the control group did not enhance students’ performance. The next question to explore was to 
find a significant difference among experimental (Implicit) group students’ pre and post-test comprehension scores:  
 
               Table 3 Results of the Paired t-test for the Implicit group (Two-tailed) 
 
 mean of 
the 
pretest 
mean of 
the posttest 
p value 
summary 
df t p value Mean of 
differences 
Implicit group  12.35 15.70 Yes 19 10.01 0.0001 -3.350 
             p < .05 
 
Table 3 indicates that there was a significant difference among pre test and post-test scores in the experimental 
(Implicit) group’s comprehension test (t = 10.01; p < 0.01). The mean score of students’ pre-test score is x̄=12.35, 
and the post-test score is x̄=15.70. This result confirms that the treatment used on this experimental group 
dramatically enhanced students’ comprehension. Based on this data, it could be concluded that electronically 
enhanced mediation presented implicitly affected the comprehension processes of the students in this group 
positively. Moreover, we went to find a significant difference among experimental (Explicit) group students’ pre 
and post-test comprehension scores: 
  
                Table 4 Results of the Paired t-test for the Explicit group (Two-tailed) 
 mean of 
the 
pretest 
mean of 
the posttest 
p value 
summary 
df t p value Mean of 
differences 
Explicit group  14.70 18.15 Yes  19 9.422 0.0001 -3.450 
              p < .05 
 
Table 4 indicates that there is a significant difference between the pre test and post-test scores in the experimental 
(Explicit) group’s comprehension test (t = 9.422; p < 0.01). The mean score of students’ pre-test score is x̄=14.70, 
and the post-test score is x̄=18.15. This implies that the treatment used on this experimental group significantly 
boosted the students’ comprehension. Based on this data, we could infer that electronically enhanced mediations 
presented explicitly had a positive effect on the students’ comprehension processes. Moreover, by comparing the 
means of the two experimental (explicit and implicit) groups in the post-tests we could conclude that the explicit 
group (x̄= 18.15) outperformed the implicit group (x̄=15.70), implying that the mediation in the explicit condition 
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was more effective than in the implicit one. A one-way between subjects ANOVA was also conducted to see the 
effect of electronic mediations on the students’ comprehension scores in the explicit, implicit and no mediation 
conditions. The following table summarizes the results of the ANOVA test: 
                     Table 5 The results of a one-way ANOVA test  
Source of     
Variation 
Sum of       
Squares 
d.f. Mean         
Squares 
F Sig. 
Between       309.4           2      154.7         27.77     0 .0001 
 
 Within        317.6 57 5.571     
Total         627.0          59  
 
It can be understood from the table that the effect was significant, F(2, 57) = 27.77, p < 0 .0001. This suggests 
that electronic mediation had a significant effect on the learner’s performance. In other words, the null hypotheses 
were rejected in the postests at p-value less than 0.05. To identify the exact location of the differences among the 
groups, a post hoc analysis was carried out. Table 4.3 demonstrates the results of the analysis in post-hoc Tukey test. 
              Table 6 Results of Tukey's Multiple Comparison Test 
Tukey's Multiple Comparison Test Mean Diff. q Significant? P < 0.05? 
Control vs Implicit -3.100 5.874 Yes 
Control vs Explicit -5.550 10.52 Yes 
Implicit vs Explicit -2.450 4.642 Yes 
Results of Tuckey’s test and pairwise comparisons indicated that the differences between the three pairs of means 
were significant at an alpha level of 0.05. Apart from the pretest and post-test sessions, an attempt was also made to 
trace students’ acquired knowledge in the innovative contexts; hence, one of the experimental groups (explicit 
condition) was asked to undertake a TR (transcendence) task to see how well they could retain their newly gained 
vocabulary knowledge in a relatively difficult reading task. The students in the explicit group were able to sustain 
their knowledge in tackling over the new reading task. Although the extent of scaffolding, i.e. the number of glosses 
and electronic mediations presented was much less than in the familiar post-test task, the students’ performance did 
not deteriorate and they were able to manifest their emerging abilities, those which, from Vygotskian perspective, 
were in the state of ripening and maturation. 
Taken together, these results suggest that electronic mediations really do have an effect on the learners’ 
vocabulary learning and reading comprehension. Specifically, our results suggest that when the learners receive 
electronic mediations, they learn the words and comprehend the text better. However, it should be noted that to get 
the maximum effect, the mediation should be preferably explicit. Mere presentation of the texts without mediations, 
as it was in the pre-test, does not appear to significantly affect the learners’ comprehension.  
5. Conclusion 
It has been confirmed in this study that presentation of vocabulary tasks implicitly through reading, without overt 
instructions and their presentation explicitly by providing detailed and precise instructions on the purpose of the 
activity lead to different results. The study suggests that Computer-Assisted Language Learning offered through 
implicit and explicit modalities could lead to enhanced reading comprehension and when additional help or 
scaffolding is offered through hypertext and glosses, the explicit group appears to benefit more. The observation of 
students’ enhanced performance in the transcendence (TR) tasks indicates that CALL is a reliable means of teaching 
vocabulary in both familiar and unfamiliar contexts and tasks and thus a worthwhile tool to foster the learners’ 
growing agency. 
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